Automated bioluminescent assays for NADH, glucose 6-phosphate, primary bile acids, and ATP.
An automated flow system for the bioluminescent assay of various metabolites have been developed. The enzymes used in the assays have been coimmobilized onto Sepharose and packed into small flow cells. Assays for NADH, glucose 6-phosphate, and primary bile acids utilize the bacterial NADH:FMN oxidoreductase/luciferase and either glucose-6-phosphate dehydrogenase or 7 alpha-hydroxysteroid dehydrogenase. ATP assays were performed using immobilized firefly luciferase. In general, the lower limit of detection of the metabolites was at the picomole level, and light intensity was proportional to the substrate concentration from several picomoles to several hundred picomoles. The reproducibility was good with coefficient of variations in the range of 2-5%. The carryover was less than 5% and 30 samples per hour could be assayed. The flow cells were reusable for up to 700 consecutive assays. The major factor limiting their continued use was bacterial contamination of the Sepharose. The results obtained for serum primary bile acids using the bioluminescent assay wer in good agreement with independent measurements on the same samples using gas-liquid chromatography. The immobilized firefly luciferase system was successfully used to measure high levels of bacteria in urine specimens.